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Description

[0001] This disclosure relates generally to equipment
utilized and operations performed in conjunction with a
subterranean well and, in one example described below,
more particularly provides for increased reliability
through redundancy in well tools.
[0002] Subterranean wells are hostile environments
for electrical components. Failure of an electrical com-
ponent can cost many hours and much expense to rem-
edy. Therefore, it will be appreciated that improvements
are continually needed in the art of utilizing electrical com-
ponents in well tools.
[0003] US 2007/007001 A1 discloses a well instrumen-
tation system, comprising: a power and data supply; and
a plurality of functional units attached to the power and
data supply, US 7,000,693 B2 discloses an apparatus
controlling the operation of a hydrocarbon producing well.
US 2005/121188 A1 discloses an apparatus for control-
ling a fluid production well, the disclosure of US
2005/121188 A1 being considered to correspond to the
preamble of Claims 1, 4 and 9 below.
[0004] According to a first aspect of the present inven-
tion, there is provided a well tool, comprising: at least first
and second electrical devices; and at least first and sec-
ond electronic circuits configured to control operation of
the respective first and second electrical devices, the first
and second electronic circuits including at least respec-
tive first and second isolation circuits, wherein each of
the first and second isolation circuits is configured to iso-
late a corresponding one of the first and second electronic
circuits from a respective one of the first and second elec-
trical devices, and each of the first and second isolation
circuits is also configured to connect the corresponding
one of the first and second electronic circuits to an op-
posite one of the first and second electrical devices, char-
acterized in that the well tool is configured such that the
isolation and connection take place in response to a pre-
determined condition that comprises current draw by one
of the first and second electrical devices being greater
than a predetermined threshold.
[0005] According to a second aspect of the present
invention, there is provided a method of operating a well
tool in a subterranean well, the method comprising pro-
viding first and second electronic circuits for operation of
respective first and second electrical devices of the well
tool, and disconnecting the first electronic circuit from the
first electrical device in the well, characterised in that, in
response to a predetermined condition comprising cur-
rent draw by one of the first and second electrical devices
being greater than a predetermined threshold: the dis-
connecting is performed; connecting of the second elec-
tronic circuit to the first electrical device in the well is
performed; and isolating of the first electronic circuit from
the second electrical device is performed.
[0006] According to a third aspect of the present inven-
tion, there is provided a method of operating a well tool
in a subterranean well, the method comprising providing

first and second electronic circuits for operation of re-
spective first and second electrical devices of the well
tool, and disconnecting the first electronic circuit from the
first electrical device in the well, characterised in that, in
response to a predetermined condition comprising cur-
rent draw by one of the first and second electrical devices
being greater than a predetermined threshold: the dis-
connecting is performed; connecting of the first electronic
circuit to the second electrical device in the well is per-
formed; and isolating of the first electronic circuit from
the second electrical device is performed.
[0007] For a more complete understanding of the
present disclosure, reference is now made, by way of
example only, to the following description and drawings
of embodiments of the invention and of a background
example, and in which:-

FIG. 1 is a representative partially cross-sectional
view of a well system and associated method ac-
cording to an embodiment of the invention;

FIG. 2 is a representative schematic view of an ac-
tuator section of a well tool according to an embod-
iment of the invention;

FIG. 3 is a representative schematic view of a circuit
diagram for redundantly operating multiple electrical
devices via a single downhole electronic control cir-
cuit according to an embodiment of the invention;
and

FIG. 4 is a representative schematic view of another
example of the actuator section according to an em-
bodiment of the invention.

[0008] Representatively illustrated in FIG. 1 is a system
10 for use with a well, and an associated method, which
system and method can embody principles of this disclo-
sure. However, it should be clearly understood that the
system 10 and method are merely one example of an
application of the principles of this disclosure in practice,
and a wide variety of other examples are possible. There-
fore, the scope of this disclosure is not limited at all to
the details of the system 10 and method described herein
and/or depicted in the drawings.
[0009] In the FIG. 1 example, a well tool 12 is connect-
ed in a tubular string 14 positioned in a wellbore 16. In
the depicted example, the well tool 12 is of the type known
to those skilled in the art as a safety valve 18 with a
remotely controlled actuator section 20 for actuating the
valve to its open and closed configurations, in which flow
through the tubular string 14 is respectively permitted
and prevented.
[0010] However, the scope of this disclosure is not lim-
ited to use only with safety valves. Other types of well
tools can also benefit from the principles described here-
in.
[0011] As depicted in FIG. 1, the safety valve 18 in-
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cludes an opening prong 22, which is displaced down-
ward to pivot a flapper 24 to its open position, in which
flow is permitted longitudinally through the safety valve.
The opening prong 22 can be displaced upward to allow
the flapper 24 to pivot to its closed position, in which at
least upward flow is prevented through the safety valve.
[0012] The opening prong 22 is displaced by redundant
actuators 26a,b of the actuator section 20. Although two
actuators 26a,b are depicted in FIG. 1, any number of
actuators may be used, as desired.
[0013] The actuators 26a,b have redundancy, in that
either of them may be used to actuate the safety valve
18 by displacing the opening prong 22. A particular ac-
tuator 26a,b is redundant, in that it can be used to displace
the opening prong 22 in the event that another actuator
is not available, whether or not the particular actuator
was previously used for displacing the opening prong.
[0014] In the FIG. 1 example, the actuator section 20
is controlled via lines 28 extending to a remote location
(such as, the earth’s surface, a subsea location, etc.). In
other examples, the actuator section 20 could be con-
trolled via wireless telemetry, or it could be controlled
locally. The scope of this disclosure is not limited to any
particular well tool control location or means.
[0015] Referring additionally now to FIG. 2, an example
of the actuator section 20 is representatively illustrated,
apart from the remainder of the well tool 12. In this ex-
ample, it may be seen that each of the actuators 26a,b
includes an electronic circuit 30a,b for controlling oper-
ation of a respective electrical device 32a,b.
[0016] The electrical devices 32a,b comprise motors
in this example, with each motor having an associated
motor winding 34a,b. However, in other examples the
electrical devices 32a,b could be other types of electrical
devices, such as, electrical brakes, clutches, valves, etc.
[0017] In normal operation, electronic circuit 30a is
used to control operation of the device 32a, and electronic
circuit 30b is used to control operation of device 32b.
However, the electronic circuit 30a can be used to oper-
ate the device 34b, and the electronic circuit 30b can be
used to operate the device 32a.
[0018] Referring additionally now to FIG. 3, the elec-
tronic circuit 30a is representatively illustrated in sche-
matic form. In this view, it may be seen that the electronic
circuit 30a includes a driver circuit 36 and an isolation
circuit 38. The other electronic circuit 30b is similarly con-
figured.
[0019] The isolation circuit 38 isolates the motor wind-
ings 34a,b (and any other common actuator windings)
from the driver circuit 36 if the driver circuit fails. In addi-
tion, the isolation circuit 38 isolates the driver circuit 36
from a failed motor winding 34a,b.
[0020] The isolation circuit 38 is triggered by excessive
current draw by the respective device 32a,b. The isola-
tion circuit 38 isolates the output of an electronic circuit
30a,b from its respective electrical device 32a,b.
[0021] The electronic circuits 30a,b, thus, have multi-
ple outputs and the isolation circuits 38 that allow the

electronic circuits 30a,b to switch electrical power from
one output to another, as needed. This switching is not
necessarily permanent. The switching can be software
or hardware driven. Preferably, the switching of the out-
puts may also be initiated by a command from a remote
location, and in response the downhole electronic circuits
30a,b performing the actual switching.
[0022] For example, if the electronic circuit 30b fails
(e.g., the driver circuit 36 thereof fails), but the electrical
device 32b can still be used to actuate the well tool 12,
the isolation circuit 38 of the electronic circuit 30b dis-
connects the driver circuit 36 of the electronic circuit 30b
from the device 32b, and the isolation circuit of the elec-
tronic circuit 30a connects the driver circuit of the elec-
tronic circuit 30a to the device 32b, so that the electronic
circuit 30a can be used to operate the device 32b. Such
a change is performed automatically in response to the
failure of the electronic circuit 30b.
[0023] Similarly, if the electronic circuit 30a fails (e.g.,
the driver circuit 36 thereof fails), but the electrical device
32a can still be used to actuate the well tool 12, the iso-
lation circuit 38 of the electronic circuit 30a disconnects
the driver circuit 36 of the electronic circuit 30a from the
device 32a, and the isolation circuit of the electronic cir-
cuit 30b connects the driver circuit of the electronic circuit
30b to the device 32a, so that the electronic circuit 30b
can be used to operate the device 32a. Such a change
is performed automatically in response to the failure of
the electronic circuit 30a.
[0024] Thus, if either of the electronic circuits 30a,b
fails, the electrical device 32a,b formerly operated by the
failed electronic circuit is instead operated by the still op-
erational one of the electronic circuits. The failed one of
the electronic circuits 30a,b is effectively isolated from
its respective electrical device 32a,b in this situation.
[0025] In some situations, only a portion of an electron-
ic circuit 30a,b may fail that prevents the respective one
of the actuators 26a,b from being operated. For example,
a motor driver circuit, a clutch driver circuit, etc., may fail,
without resulting in an increase in current draw by the
respective actuator 26a,b.
[0026] In those situations, in a background example,
a voltage greater than a normal operating voltage could
be transmitted via a respective line 28a,b from the sur-
face. This would trigger an isolation circuit 38 that is driv-
en by a voltage. Upon triggering the isolation circuit 38
with the overvoltage, the electronic circuit 30a and actu-
ator 26a would disconnect.
[0027] In some situations, portions of an electronic cir-
cuit 30a,b may be functioning, but the respective device
32a,b cannot be operated. In those situations, and oth-
ers, a command could be sent from the surface to activate
the associated isolation circuit 38, thereby isolating the
electronic circuit 30a,b, in total or in part.
[0028] The isolation circuit 38 can comprise, in some
examples, a switch type circuit for selectively connecting
and disconnecting the driver circuit 36 and/or other por-
tions of the associated electronic circuit 30a,b to its re-
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spective electrical device 32a,b. The isolation circuit 38
can be similar to a normally closed transistor(s), which
is open when activated.
[0029] Referring additionally now to FIG. 4, another
example of the actuator section 20 is representatively
illustrated. In this example, each of the devices 32a,b
includes multiple windings 34a,b. Each electronic circuit
30a,b is used to control electrical power delivery to the
respective windings 34a,b in both of the devices 32a,b.
[0030] In the event of a failure of either electronic circuit
30a,b, an isolation circuit 38 is activated, and power to
the failed electronic circuit 30a,b is disconnected. If pow-
er to the failed circuit 30a,b is not turned off, the respective
device 32a,b could have residual magnetism from current
in the circuit 30a,b which may prevent the device from
operating properly.
[0031] It may now be fully appreciated that significant
advancements are provided to the art by the above dis-
closure. In examples described above, multiple well tool
actuators 26a,b can be operated redundantly, even
though an electronic circuit 30a,b or an electrical device
32a,b thereof fails.
[0032] A well tool 12 is provided to the art by the above
disclosure. In one example, the well tool 12 includes at
least first and second electrical devices 32a,b, at least
first and second electronic circuits 30a,b which control
operation of the respective first and second electrical de-
vices 32a,b, the first and second electronic circuits 30a,b
including at least respective first and second isolation
circuits 38, wherein each of the first and second isolation
circuits 38 isolates a corresponding one of the first and
second electronic circuits 30a,b from a respective one of
the first and second electrical devices 32a,b in response
to a predetermined condition.
[0033] Each of the first and second isolation circuits 38
connect the corresponding one of the first and second
electronic circuits 30a,b to an opposite one of the first
and second electrical devices 32a,b in response to the
predetermined condition.
[0034] The predetermined condition comprises current
draw by the respective one of the first and second elec-
trical devices 32a,b being greater than a predetermined
threshold. The predetermined condition may also com-
prise, in addition to the current draw exceeding a prede-
termined threshold, voltage across the respective one of
the first and second electrical devices 32a,b greater than
a predetermined threshold, a predetermined signal trans-
mitted from a remote location (for example, via the lines
28), and/or a failure of the respective one of the first and
second electrical devices 32a,b.
[0035] The first and second electrical devices 32a,b
may comprise motor windings. The first and second elec-
trical devices 32a,b may actuate the well tool 12 posi-
tioned in a subterranean well.
[0036] A method of operating a well tool 12 in a sub-
terranean well is also described above. In one example,
the method comprises: providing first and second elec-
tronic circuits 30a,b for operation of respective first and

second electrical devices 32a,b of the well tool 12; dis-
connecting the first electronic circuit 30a from the first
electrical device 32a in the well; and connecting the sec-
ond electronic circuit 30b to the first electrical device 32a
in the well.
[0037] The method includes isolating the first electron-
ic circuit 30a from the second electrical device 32b.
[0038] The method includes operating the second
electrical device 32b with the second electronic circuit
30b.
[0039] The method includes operating the first and sec-
ond electrical devices 32a,b with the second electronic
circuit 30b.
[0040] The disconnecting step is performed in re-
sponse to a predetermined condition of current draw by
the respective one of the first and second electrical de-
vices being greater than a predetermined threshold.
[0041] Each of the first and second electrical devices
32a,b may comprise multiple motor windings 34a,b.
[0042] Another method of operating a well tool 12 in a
subterranean well comprises: providing first and second
electronic circuits 30a,b for operation of respective first
and second electrical devices 32a,b of the well tool 12;
disconnecting the first electronic circuit 30a from the first
electrical device 32a in the well; and connecting the first
electronic circuit 30a to the second electrical device 32b
in the well.
[0043] The method can include, prior to the connecting
the first electronic circuit 30a to the second electrical de-
vice 32b: operating the second electrical device 32b with
the second electronic circuit 30b and then disconnecting
the second electronic circuit 30b from the second elec-
trical device 32b in the well.
[0044] The step of connecting the first electronic circuit
30a to the second electrical device 32b includes connect-
ing the first electronic circuit 30a to a first one of multiple
motor windings 34a,b of the second electrical device 32b.
The method also includes operating the second electrical
device 32b with the second electronic circuit 30b con-
nected to a second one of the multiple motor windings
34a,b.
[0045] The disconnecting step is performed in re-
sponse to a predetermined condition. The predetermined
condition comprises current draw by the first electrical
device 32a being greater than a predetermined thresh-
old.
[0046] Although various examples have been de-
scribed above, with each example having certain fea-
tures, it should be understood that it is not necessary for
a particular feature of one example to be used exclusively
with that example. Instead, any of the features described
above and/or depicted in the drawings can be combined
with any of the examples, in addition to or in substitution
for any of the other features of those examples. One ex-
ample’s features are not mutually exclusive to another
example’s features. Instead, the scope of this disclosure
encompasses any combination of any of the features.
[0047] Although each example described above in-
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cludes a certain combination of features, it should be
understood that it is not necessary for all features of an
example to be used. Instead, any of the features de-
scribed above can be used, without any other particular
feature or features also being used.
[0048] It should be understood that the various embod-
iments described herein may be utilized in various orien-
tations, such as inclined, inverted, horizontal, vertical,
etc., and in various configurations, without departing from
the principles of this disclosure. The embodiments are
described merely as examples of useful applications of
the principles of the disclosure, which is not limited to
any specific details of these embodiments.
[0049] In the above description of the representative
examples, directional terms (such as "above," "below,"
"upper," "lower," etc.) are used for convenience in refer-
ring to the accompanying drawings. However, it should
be clearly understood that the scope of this disclosure is
not limited to any particular directions described herein.
[0050] The terms "including," "includes," "comprising,"
"comprises," and similar terms are used in a non-limiting
sense in this specification. For example, if a system,
method, apparatus, device, etc., is described as "includ-
ing" a certain feature or element, the system, method,
apparatus, device, etc., can include that feature or ele-
ment, and can also include other features or elements.
Similarly, the term "comprises" is considered to mean
"comprises, but is not limited to."
[0051] Of course, a person skilled in the art would, upon
a careful consideration of the above description of rep-
resentative embodiments of the disclosure, readily ap-
preciate that many modifications, additions, substitu-
tions, deletions, and other changes may be made to the
specific embodiments, and such changes are contem-
plated by the principles of this disclosure. For example,
structures disclosed as being separately formed can, in
other examples, be integrally formed and vice versa. Ac-
cordingly, the foregoing detailed description is to be
clearly understood as being given by way of illustration
and example only, the invention being solely defined by
the appended claims.

Claims

1. A well tool (12), comprising:

at least first and second electrical devices
(32a,b); and
at least first and second electronic circuits
(30a,b) configured to control operation of the re-
spective first and second electrical devices, the
first and second electronic circuits including at
least respective first and second isolation cir-
cuits (38),
wherein each of the first and second isolation
circuits is configured to isolate a corresponding
one of the first and second electronic circuits

from a respective one of the first and second
electrical devices, and each of the first and sec-
ond isolation circuits is also configured to con-
nect the corresponding one of the first and sec-
ond electronic circuits to an opposite one of the
first and second electrical devices, character-
ised in that the well tool is configured such that
the isolation and connection take place in re-
sponse to a predetermined condition that com-
prises current draw by one of the first and second
electrical devices being greater than a predeter-
mined threshold.

2. The well tool of claim 1, wherein the first and second
electrical devices comprise motor windings (34a,b).

3. The well tool of Claim 1 or Claim 2, wherein the first
and second electrical devices are configured to ac-
tuate the well tool positioned in a subterranean well.

4. A method of operating a well tool (12) in a subterra-
nean well, the method comprising providing first and
second electronic circuits (30a,b) for operation of re-
spective first and second electrical devices (32a,b)
of the well tool, and disconnecting the first electronic
circuit from the first electrical device in the well,
characterised in that, in response to a predeter-
mined condition comprising current draw by one of
the first and second electrical devices being greater
than a predetermined threshold:

the disconnecting is performed;
connecting of the second electronic circuit to the
first electrical device in the well is performed;
and
isolating of the first electronic circuit from the
second electrical device is performed.

5. The method of claim 4, further comprising operating
the second electrical device with the second elec-
tronic circuit.

6. The method of claim 4 or claim 5, further comprising
operating the first and second electrical devices with
the second electronic circuit.

7. The method of any one of claims 4 to 6, wherein the
first and second electrical devices comprise motor
windings (34a,b).

8. The method of claim 7, wherein each of the first and
second electrical devices comprises multiple motor
windings.

9. A method of operating a well tool (12) in a subterra-
nean well, the method comprising providing first and
second electronic circuits (30a,b) for operation of re-
spective first and second electrical devices (32a,b)
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of the well tool, and disconnecting the first electronic
circuit from the first electrical device in the well,
characterised in that, in response to a predeter-
mined condition comprising current draw by one of
the first and second electrical devices being greater
than a predetermined threshold:

the disconnecting is performed;
connecting of the first electronic circuit to the
second electrical device in the well is performed;
and
isolating of the first electronic circuit from the
second electrical device is performed.

10. The method of claim 9, further comprising, prior to
the connecting the first electronic circuit to the sec-
ond electrical device: operating the second electrical
device with the second electronic circuit and then
disconnecting the second electronic circuit from the
second electrical device in the well.

11. The method of claim 9 or claim 10, wherein connect-
ing the first electronic circuit to the second electrical
device further comprises connecting the first elec-
tronic circuit to a first one of multiple motor windings
(34a,b) of the second electrical device.

12. The method of any of claims 9 to 11, further com-
prising operating the second electrical device with
the second electronic circuit connected to a second
one of the multiple motor windings.

13. The method of claim 9 or claim 10, wherein the first
and second electrical devices comprise motor wind-
ings.

14. The method of claim 13, wherein each of the first
and second electrical devices comprises multiple
motor windings.

Patentansprüche

1. Bohrlochwerkzeug (12), umfassend:

zumindest eine erste und zweite elektrische
Vorrichtung (32a,b); und
zumindest eine erste und zweite elektronische
Schaltung (30a,b), die konfiguriert sind, um den
Betrieb der entsprechenden ersten und zweiten
elektrischen Vorrichtung zu steuern, wobei die
erste und zweite elektronische Schaltung zu-
mindest eine entsprechende erste und zweite
Isolationsschaltung (38) einschließen,
wobei jede der ersten und zweiten Isolations-
schaltung konfiguriert ist, um eine entsprechen-
de der ersten und zweiten elektronischen Schal-
tung von einer entsprechenden der ersten und

zweiten elektrischen Vorrichtung zu isolieren,
und jede der ersten und zweiten Isolationsschal-
tung auch konfiguriert ist, um die entsprechende
der ersten und zweiten elektronischen Schal-
tung mit einer gegenüberliegenden der ersten
und zweiten elektrischen Vorrichtung zu verbin-
den, dadurch gekennzeichnet, dass das
Bohrlochwerkzeug so konfiguriert ist, dass die
Isolation und Verbindung als Reaktion auf einen
vorbestimmten Zustand stattfinden, der um-
fasst, dass eine Stromentnahme durch eine der
ersten und zweiten elektrischen Vorrichtung
größer ist als ein vorbestimmter Schwellenwert.

2. Bohrlochwerkzeug nach Anspruch 1, wobei die erste
und zweite elektrische Vorrichtung Motorwicklungen
(34a,b) umfassen.

3. Bohrlochwerkzeug nach Anspruch 1 oder Anspruch
2, wobei die erste und zweite elektrische Vorrichtung
konfiguriert sind, um das Bohrlochwerkzeug zu be-
tätigen, das in einem unterirdischen Bohrloch posi-
tioniert ist.

4. Verfahren zum Betreiben eines Bohrlochwerkzeugs
(12) in einem unterirdischen Bohrloch, wobei das
Verfahren das Bereitstellen von einer ersten und
zweiten elektronischen Schaltung (30a,b) für den
Betrieb einer entsprechenden ersten und zweiten
elektrischen Vorrichtung (32a,b) des Bohrlochwerk-
zeugs, und das Trennen der ersten elektronischen
Schaltung von der ersten elektrischen Vorrichtung
in dem Bohrloch umfasst,
dadurch gekennzeichnet, dass als Reaktion auf
einen vorbestimmten Zustand, der umfasst, dass ei-
ne Stromentnahme durch eine der ersten und zwei-
ten elektrischen Vorrichtung größer ist als ein vor-
bestimmter Schwellenwert:

das Trennen durchgeführt wird;
ein Verbinden der zweiten elektronischen
Schaltung mit der ersten elektrischen Vorrich-
tung in dem Bohrloch durchgeführt wird; und
ein Isolieren der ersten elektronischen Schal-
tung von der zweiten elektrischen Vorrichtung
durchgeführt wird.

5. Verfahren nach Anspruch 4, ferner umfassend das
Betreiben der zweiten elektrischen Vorrichtung mit
der zweiten elektronischen Schaltung.

6. Verfahren nach Anspruch 4 oder Anspruch 5, ferner
umfassend das Betreiben der ersten und zweiten
elektrischen Vorrichtung mit der zweiten elektroni-
schen Schaltung.

7. Verfahren nach einem der Ansprüche 4 bis 6, wobei
die erste und zweite elektrische Vorrichtung Motor-
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wicklungen (34a,b) umfassen.

8. Verfahren nach Anspruch 7, wobei jede der ersten
und zweiten elektrischen Vorrichtung mehrere Mo-
torwicklungen umfasst.

9. Verfahren zum Betreiben eines Bohrlochwerkzeugs
(12) in einem unterirdischen Bohrloch, wobei das
Verfahren das Bereitstellen von einer ersten und
zweiten elektronischen Schaltung (30a,b) für den
Betrieb einer entsprechenden ersten und zweiten
elektrischen Vorrichtung (32a,b) des Bohrlochwerk-
zeugs, und das Trennen der ersten elektronischen
Schaltung von der ersten elektrischen Vorrichtung
in dem Bohrloch umfasst,
dadurch gekennzeichnet, dass als Reaktion auf
einen vorbestimmten Zustand, der umfasst, dass ei-
ne Stromentnahme durch eine der ersten und zwei-
ten elektrischen Vorrichtung größer ist als ein vor-
bestimmter Schwellenwert:

das Trennen durchgeführt wird;
ein Verbinden der ersten elektronischen Schal-
tung mit der zweiten elektrischen Vorrichtung in
dem Bohrloch durchgeführt wird; und
ein Isolieren der ersten elektronischen Schal-
tung von der zweiten elektrischen Vorrichtung
durchgeführt wird.

10. Verfahren nach Anspruch 9, ferner umfassend, vor
dem Verbinden der ersten elektronischen Schaltung
mit der zweiten elektrischen Vorrichtung: Betreiben
der zweiten elektrischen Vorrichtung mit der zweiten
elektronischen Schaltung und dann Trennen der
zweiten elektronischen Schaltung von der zweiten
elektrischen Vorrichtung in dem Bohrloch.

11. Verfahren nach Anspruch 9 oder Anspruch 10, wobei
das Verbinden der ersten elektronischen Schaltung
mit der zweiten elektrischen Vorrichtung ferner das
Verbinden der ersten elektronischen Schaltung mit
einer ersten von mehreren Motorwicklungen (34a,b)
der zweiten elektrischen Vorrichtung umfasst.

12. Verfahren nach einem der Ansprüche 9 bis 11, ferner
umfassend das Betreiben der zweiten elektrischen
Vorrichtung mit der zweiten elektronischen Schal-
tung, die mit einer zweiten der mehreren Motorwick-
lungen verbunden ist.

13. Verfahren nach Anspruch 9 oder Anspruch 10, wobei
die erste und zweite elektrische Vorrichtung Motor-
wicklungen umfassen.

14. Verfahren nach Anspruch 13, wobei jede der ersten
und zweiten elektrischen Vorrichtung mehrere Mo-
torwicklungen umfasst.

Revendications

1. Outil de puits (12), comprenant :

au moins des premier et second dispositifs élec-
troniques (32a, b) ; et
au moins des premier et second circuits électro-
niques (30a, b) configurés pour commander le
fonctionnement des premier et second disposi-
tifs électroniques respectifs, les premier et se-
cond circuits électroniques incluant au moins
des premier et second circuits d’isolation (38)
respectifs,
dans lequel chacun des premier et second cir-
cuits d’isolation est configuré pour isoler un cir-
cuit correspondant parmi les premier et second
circuits électroniques d’un dispositif respectif
parmi les premier et second dispositifs électro-
niques, et chacun des premier et second circuits
d’isolation est également configuré pour bran-
cher le circuit correspondant parmi les premier
et second circuits électroniques à un dispositif
opposé parmi les premier et second dispositifs
électroniques, caractérisé en ce que l’outil de
puits est configuré de sorte que l’isolation et le
branchement ont lieu en réponse à une condi-
tion prédéterminée qui comprend un appel de
courant par l’un des premier et second disposi-
tifs électroniques étant supérieur à un seuil pré-
défini.

2. Outil de puits selon la revendication 1, dans lequel
les premier et second dispositifs électroniques com-
prennent des enroulements de moteur (34a, b).

3. Outil de puits selon la revendication 1 ou la reven-
dication 2, dans lequel les premier et second dispo-
sitifs électroniques sont configurés pour actionner l’
outil de puits positionné dans un puits souterrain.

4. Procédé de fonctionnement d’un outil de puits (12)
dans un puits souterrain, le procédé comprenant la
fourniture de premier et second circuits électroni-
ques (30a, b) pour faire fonctionner des premier et
second dispositifs électroniques (32a, b) respectifs
de l’outil de puits, et débrancher le premier circuit
électronique du premier dispositif électronique dans
le puits,
caractérisé en ce que, en réponse à une condition
prédéterminée comprenant un appel de courant par
l’un des premier et second dispositifs électroniques
étant supérieur à un seuil prédéfini :

le débranchement est effectué ;
le branchement du second circuit électronique
au premier dispositif électronique dans le puits
est effectué ; et
l’isolation du premier circuit électronique du se-
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cond dispositif électronique est effectuée.

5. Procédé selon la revendication 4, comprenant en
outre le fait de faire fonctionner le second dispositif
électronique à l’aide du second circuit électronique.

6. Procédé selon la revendication 4 ou la revendication
5, comprenant en outre le fait de faire fonctionner
les premier et second dispositifs électroniques à
l’aide du second circuit électronique.

7. Procédé selon l’une quelconque des revendications
4 à 6, dans lequel les premier et second dispositifs
électroniques comprennent des enroulements de
moteur (34a, b).

8. Procédé selon la revendication 7, dans lequel cha-
cun des premier et second dispositifs électroniques
comprend de multiples enroulements de moteur.

9. Procédé de fonctionnement d’un outil de puits (12)
dans un puits souterrain, le procédé comprenant la
fourniture de premier et second circuits électroni-
ques (30a, b) pour faire fonctionner des premier et
second dispositifs électroniques (32a, b) respectifs
de l’outil de puits, et le débranchement du premier
circuit électronique du premier dispositif électroni-
que dans le puits,
caractérisé en ce que, en réponse à une condition
prédéterminée comprenant un appel de courant par
l’un des premier et second dispositifs électroniques
étant supérieur à un seuil prédéfini :

le débranchement est effectué ;
le branchement du premier circuit électronique
au second dispositif électronique dans le puits
est effectué ; et
l’isolation du premier circuit électronique du se-
cond dispositif électronique est effectuée.

10. Procédé selon la revendication 9, comprenant en
outre, avant le branchement du premier circuit élec-
tronique au second dispositif électronique : le fait de
faire fonctionner le second dispositif électronique à
l’aide du second circuit électronique puis le débran-
chement du second circuit électronique du second
dispositif électronique dans le puits.

11. Procédé selon la revendication 9 ou la revendication
10, dans lequel le branchement du premier circuit
électronique au second dispositif électronique com-
prend en outre le branchement du premier circuit
électronique à un premier enroulement parmi de
multiples enroulements de moteur (34a, b) du se-
cond dispositif électronique.

12. Procédé selon l’une quelconque des revendications
9 à 11, comprenant en outre le fait de faire fonction-

ner le second dispositif électronique à l’aide du se-
cond circuit électronique branché à un second en-
roulement parmi les multiples enroulements de mo-
teur.

13. Procédé selon la revendication 9 ou la revendication
10, dans lequel les premier et second dispositifs
électroniques comprennent des enroulements de
moteur.

14. Procédé selon la revendication 13, dans lequel cha-
cun des premier et second dispositifs électroniques
comprend de enroulements de moteur.
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